We generalize the Brundobler-Elser hypothesis in the multistate Landau-Zener problem to the case when instead of a state with the highest slope of the diabatic energy level there is a band of states with an arbitrary number of parallel levels having the same slope. We argue that the probabilities of counterintuitive transitions among such states are exactly zero.
Even in this approximation the dependence of transition probabilities on parameters can be very complicated since amplitudes of different paths leading to the same final states can interfere. The task becomes even more complicated when more than two levels can be close to each other simultaneously. Then even approximate estimates become very sophisticated 3 .
In spite of this complexity, there have been a number of remarkable efforts to solve the model (1) exactly at least for some special choices of parameters. Generally this requires nontrivial approaches because to solve the n-state model one must consider a n-th order differential equation with time-dependent coefficients.
Although a few important classes of exactly solvable models of the type (1) 
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The "no-go" formula (3) and the Brundobler-Elser conjecture (2) can be understood by the approach similar to the one used by Landau in the two state calculations 1 . Since we are interested in the asymptotic magnitude of the amplitudes we can analytically extend the evolution (1) to imaginary time and choose the evolution path so that always |t| → ∞. The distances between instantaneous eigenenergies ǫ i (t) of the Hamiltonian remain always large in this case, namely of the order of |(β i − β j )t| >> |A ij | for the states i = j and hence we can use the adiabatic approximation
where the state ψ i has the leading asymptotic
The approximation (4) becomes exact in the limit t → ∞ but it is valid generally only if there are no other solutions that become exponentially large in comparison with the state ψ i to which it is applied. Suppose that the state ψ 0 has the largest slope of the diabatic energy β 0 at t → −∞ and is initially occupied. In this case it is convenient to choose the time-path as shown in Fig.2 with t = R exp(iφ) where R → ∞ and φ decreases from π to zero. One can always change variables so that β 0 = 0 and β i < 0 for states with slopes β i = β 0 6 . When 
there. One can see that the condition that at φ = 3π/4 the state ψ 0 is dominating also leads to the vanishing of the amplitudes of other states with β i < 0 in the interval π < φ < 3π/4 so that it is not forbidden to choose |ψ 0 (−∞)| = 1 and
At the last part of the contour π/4 > φ > 0 amplitudes of states with β i < 0 grow from almost zero value, but at φ = 0 time becomes real and hence amplitudes cannot be larger than unity. So in this part of the contour such amplitudes have not enough time to become exponentially large. It means that they still remain small or comparable with ψ 0 at this interval and the formula (4) should be valid for the state ψ 0 during the whole evolution.
Substituting the energy up to the first order correction in 1/|t|
into the formula for the transition probability
we find the Brundobler-Elser result (2). It is clear from this analysis why the formula (2) In the second part of the path π/2 < φ < 0 states with such an asymptotic exp(−iαt) already decrease exponentially and become suppressed in comparison with ψ 0 ; therefore we can expect that they do not break the approximation (4) for the state ψ 0 and have vanishing amplitudes at the end of the evolution. This is exactly in agreement with (3).
Our arguments in support of (2) and (3) are certainly very intuitive and every step in the mathematically rigorous proof requires more detailed justification. However, we note that (3) is also confirmed by all known exactly solvable classes featuring the possibility of counterintuitive transitions, namely by the Demkov-Osherov model 4 , the generalized bowtie model 8 and the model of two crossing bands of parallel levels 9 . Besides, we performed a number of numerical simulations with arbitrary choices of parameters. As we found, all they support our hypothesis (3). For example, in Fig.3 we show the time-dependence of the probabilities to find the system at states 2 and 3 in the model demonstrated scematically in Fig.1 if initially only the state 1 is occupied. One can deduce that generally during the evolution these probabilities can be rather high (> 0.1) and show oscillating behavior, but asymptotically at t → +∞ they vanish. Numerically we can simulate the evolution only in the finite time interval. For the evolution from t = −500 to t = 500 and the same parameters as in Fig.1 and |S 51 | 2 = 0.094 that is different from our previous numerical result.
As another example, consider a 4-state model shown in Fig.4 . Obviously, for ǫ > 0 the transition from the state 1 to the state 2 is counterintuitive but for ǫ < 0 it is not. Fig.5 shows numerically calculated final probabilities to find the system in all 4 states for the evolution from t = −600 to t = 600 when initially only the state 1 is populated.
One can see that the probability to remain in the state 1 does not depend on ǫ, in agreement with the Brundobler-Elser conjecture. A tiny diviation from the BrundoblerElser formula can be seen for two points with ǫ closest to zero. However, this should be explained as due to the fact that ǫ = 0 is the critical point and it takes much more time for probabilities to saturate in its vicinity, but in simulations the time interval had to be 
